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...But the
contamination is
going right through
your “clay” layer
like it's not even
there.

“It's all those old long-
perf. ag wells...”

“The site is underlain by
an extensive clay layer, Yes, but where
the “A” clay, which are they, and
prevents contaminant how did they
migration to deeper move all that
aquifers...” water through
those little bitty

Yes, but it's holes?

moved down
The plume has 100 feet...

remained sable for
S years...




Quick Review of Calif, Hydro

Structural Troughs

Bounded by Active Faults
Unconsolidated Basin Fill
Confinement increases with depth

Pleistecene had 4' stages, With changes In
depositional environments



Hydrogeology Review

= Basin recharge at margins, forebays, and
some surface

= Natural discharge was to ocean

= Cuent discharge by pumping

= Seawater Intrusion

= ENSO drought/ rainy: eycles (22-yr)
= Rare cyclonic sterms (1862)



Other Facts

= Turbine pump introduced in 1930
= Basins pumped down
= Subsidence (worst at discontinuities)

= Evidence ofi deep migration of
contaminations, especially oldl stuff

= Areas with little hoenzontal plume: travel



Geology of Sana' Bolls

= Sand Dunes (USCS SP, medium: grained)
= Other loose fine sands/silts
" Saturated, less than 50" burial

= Burial beneath playa lakes/extensive fleod
deposits/ delta deposits.

= Heavy shaking (Medified Mercalir>7)
= Clay rpups entrained as; little: clay: valls



Sand Boll

Pajare River, CA,

Loma Prieta
Earthguake 1989

Ligquefied sand
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Section Through Boll




Another Loma Prieta Boll




Near New: Madrid, MO (ca 1811)
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Fast of NAS Lemoore
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Southwest off NAS Lemoore
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Section Threugh NAS Lemoore
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Los Angeles River Eleodplain

= Areas Indundated by 1862 Cyclone
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Estimated area inundated % 2
by flood waters from
storm of Winter 1861-62
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" Ground Failire du Long Beach earthguake
= Hew deep do thesSe Cracks go?



Boring Log Near East Los Angeles

Log of Borehole / Mur;jtcring Well MW-27C/D

Wel Dagam




Another Boring l.og Near East
Los Angeles




The Corcoran Clay IS A Barrier te
Vertical Flow... Right?

Early investigators thought that the Sacramento Valley contained a
single unconfined aquifer and that the San Joaquin Valley contained an
upper unconfined to semiconfined aquifer separated from a lower
aquifer confined by the Corcoran Clay or "E-clay"” (fig. 78). However,
recent investigations indicate that the Central Valley contains a single
heterogeneous aquifer system that contains water under unconfined, or
water-table, conditions in the upper few hundred feet; these conditions
grade into confined conditions with depth. The confinement is the result
of numerous overlapping lens-shaped clay beds. Geophysical well logs
indicate that the "E-clay," although probably the largest single confining
bed, constitutes only a small percentage of the total thickness of clay
layers in the aquifer system. This indicates that the significance of the
"E-clay" as a barrier to vertical flow may have been exaggerated.
Further, the difference in hydraulic head directly above and below the
"E-clay" is small when compared to head differences within intervals of
the deep parts of the aquifer system.---USGS



Evidence for Discontinuities

Boring logs: Are the logs high-quality? De the USCS
names matchi the suppoerting data, esp. lab data?

Sections: Playa lakes are laididown flat. Do the
Sections show: herizental layers?

Are the head differences small acress adjacent
aguitards?

Are there large inerganic chemistry changes?

(especially salinity)

Are there unusual/discerdant materals suchras; clay: balls
N sand? Slickensides?



Conclusions

= | jguefaction, ancient or current, may. play.
a part in creating vertical conduits.

= But It’s not the only player.

= || 0ok for clay balls in pooernly graded fine-te-
medium sand.

= No depth limit for older units




QUIZ

= |s the Present the key to the Past?
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